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PUMP CASING AND RELATED APPARATUS 
AND METHODS 

The present application claims the filing benefit of U.S. 
Provisional Application Ser. No. 61/474,542, filed Apr. 12, 
2011, the disclosure of which is incorporated herein by ref 
erence in its entirety. 

FIELD OF THE INVENTION 

The present invention is generally related to pump casings 
and, more particularly, to pump casings forming part of 
immersion circulators and related apparatus. 

BACKGROUND OF THE INVENTION 

Circulating baths are used in laboratory settings for circu 
lating a fluid. Such as water, between a vessel containing the 
fluid, and an application. The circulator moves the working 
fluid past heating and/or cooling elements of the bath so as to 
achieve a generally uniform desired fluid temperature, and 
circulates it to/from the application. Conventional applica 
tions, for example, may include a heating jacket intended to 
maintain a sample-holding container or some other apparatus 
at a desired temperature 

To this end, circulating baths are built with pumps that are 
immersed in the fluid held in the vessel. Known pumps, such 
as centrifugal pumps, are used for this purpose and may 
include seals, such as elastomeric Seals, exposed to the fluid. 
A problem with this type of pump is that exposure to rela 
tively hot fluids limits the lifespan of the seals, which requires 
their replacement. To address these problems, pumps have 
been provided that are at least mostly if not entirely made of 
metal. Pumps of this type may include metallic components 
that are stamped or cast, which makes manufacturing thereof 
a rather complex and/or expensive proposition 

It would be desirable, therefore, to provide a pump casing 
that addresses the problems described above while being 
simple and inexpensive to manufacture. 

SUMMARY OF THE INVENTION 

The present invention overcomes the foregoing and other 
shortcomings and drawbacks of metallic pumps heretofore 
known for use in forming part of immersion circulators and 
related apparatus. While the invention will be described in 
connection with certain embodiments, it will be understood 
that the invention is not limited to these embodiments. On the 
contrary, the invention includes all alternatives, modifications 
and equivalents as may be included within the spirit and scope 
of the present invention. 

In one embodiment a pump casing for a pump. Such as a 
centrifugal pump, is provided. The pump casing has a metal 
lic band that defines a sidewall of the pump casing and has at 
least one tab projecting from a surface thereof or at least one 
opening. The pump casing also has first and second plates 
disposed opposite one another, with the first and second plates 
and the metallic band jointly defining a chamber of the pump 
casing. At least one of the first or second plates includes at 
least one tab or at least one opening respectively cooperating 
with the at least one opening or the at least one tab of the 
metallic band so as to retain a formed shape of the metallic 
band defining the pump casing. 

The at least one opening may, for example, be a slot in the 
at least one of the first or second plates. The metallic band 
may be formed from stainless steel. Additionally or alterna 
tively, the metallic band may have a length dimension and a 
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2 
pair of opposed longitudinal ends, with the longitudinal ends 
being in a contacting relationship with and overlapping one 
another. In another specific embodiment, the metallic band 
includes a plurality of the tabs and the first and second plates 
both include respective pluralities of the openings, each of 
which respectively receives one of the tabs of the metallic 
band therein. 

In another embodiment, a pump is provided that may form 
part of an immersion circulator. The pump includes a pump 
casing that has a metallic band defining a sidewall of the pump 
casing and having at least one tab projecting from a surface 
thereofor at least one opening. The pump casing also includes 
first and second plates that are disposed opposite one another, 
with the metallic band being disposed there between, and 
wherein the first and second plates and the metallic band 
jointly define a first chamber of the pump. At least one of the 
first or second plates includes at least one tab or at least one 
opening respectively cooperating with the at least one of the 
opening or tab of the metallic band so as to retain a formed 
shape of the metallic band defining the pump casing. The 
pump also includes a first impeller that is disposed within the 
first chamber. 
The pump may also include a second metallic band that 

partially defines a second chamber of the pump, as well as a 
second impeller that is located within the second chamber. 
Additionally, the pump may include a first conduit that is in 
fluid communication with the first chamber for directing fluid 
between the first chamber and a location away from the pump, 
and a second conduit that is in fluid communication with the 
second chamber for transporting fluid between the second 
chamber and the location away from the pump. 

In a specific embodiment, one of the first or second impel 
lers is configured to rotate so as to draw fluid into one of the 
first or second chambers, and the other of the first or second 
impellers is configured to rotate so as to expel fluid away from 
the other of the first or second chambers. The first and second 
chambers may be spaced from one another. The pump, in a 
specific embodiment, includes a third casing that defines a 
Suction chamber of the pump, and which is disposed between 
the first and second metallic bands. 

In another embodiment, an immersion circulator is pro 
vided that includes a pump. Such as the pump described 
above, and also having a control housing that includes a 
controller and a shaft. The shaft, in that embodiment, is opera 
tively coupled to the controller, and is configured to drive the 
first impeller, with the controller being configured to control 
rotation of the shaft. In another embodiment, a circulating 
bathis provided that includes an immersion circulator Such as 
the immersion circulator described above, as well as a fluid 
container or vessel that Supports the immersion calculator. 

In yet another embodiment, a method is provided for 
manufacturing a pump casing with a metallic band that has at 
least one tab projecting from a Surface thereof or at least one 
opening. The pump casing has first and second plates dis 
posed opposite one another, with the metallic band being 
disposed there between, and with at least one of the first or 
second plates including at least one tab or at least one open 
ing. The method includes bending the metallic band so as to 
define a sidewall to the pump casing, and inserting the at least 
one tab of the metallic band or the at least one tab of the first 
or second plates into the at least one opening of the other of 
the metallic band or the first or second plates. Insertion of the 
at least one tab into the at least one opening is effective to 
retain the bent shape of the metallic band defining the pump 
casing. The method may include inserting a plurality of tabs 
of the metallic band into respective pluralities of slots of the 
first and second plates, to thereby retain the bent shape of the 
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metallic band. Additionally or alternatively, the method may 
include placing the longitudinal ends of the metallic band in 
contacting and overlapping relationship with one another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodi 
ments of the invention and, together with a general descrip 
tion of the invention given above, and the detailed description 
of the embodiments given below, serve to explain the prin 
ciples of the invention. 

FIG. 1 is a perspective view of a circulating bath in accor 
dance with one embodiment of the invention. 

FIG. 2 is a diagrammatic cross-sectional view of the circu 
lating bath of FIG. 1. 

FIG. 3 is a perspective view of a portion of an immersion 
circulator of the circulating bath of FIGS. 1 and 2. 

FIG. 4 is a disassembled view of a pump of the immersion 
circulator of FIG. 3. 

FIG. 4a is an enlarged perspective view of a metallic band 
forming part of the pump of FIG. 4. 

FIG. 5 is a perspective view of a pump of an immersion 
circulator in accordance with another embodiment of the 
invention. 

FIG. 6 is a disassembled view of the pump of FIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 

With respect to the figures, and particularly to FIGS. 1 and 
2, a circulating bath 10 is illustrated for circulating a fluid 
between a container or vessel 12 and an application 14 (dia 
grammatically illustrated). Such as a heating jacket or some 
other application. In operation, a fluid 16 (e.g., water) con 
tained in the vessel 12 is drawn out of the vessel 12 and fed to 
the application 14, and received by the vessel 12 from the 
application 14 in a closed-loop configuration. In certain appli 
cations, the fluid 16 is heated to a predetermined temperature 
in the vessel 12 before it is fed to the application 14. To this 
end, the fluid 16 in the vessel 12 is heated by a heater, such as 
a heating coil 30, forming part of an immersion circulator 32 
supported by the vessel 12, and which is at least partially 
immersed in the fluid 16. 
The immersion circulator 32 also includes a main or con 

trol housing 36 that includes a controller 40 and which con 
trols the actuation and heat emitted by the heater 30. In 
operation, the user may use a display 36a and control inter 
face 36b of the control housing 36 to set a desired temperature 
for the fluid 16. In addition, the immersion circulator 32 also 
includes a temperature sensor 44. Such as a thermocouple, 
that is immersed in the fluid 16 and generates a signal to the 
controller 40 associated with the sensed temperature thereof. 
The controller 40, in response, controls the emission of heat 
by the heater 30 until the desired temperature of the fluid 16 
is reached and to maintain that desired temperature. 

With continued reference to FIGS. 1 and 2, and referring 
further to FIGS. 3 and 4, the immersion circulator 32 also 
includes a pump 50. Such as a centrifugal pump, Supported 
from the control housing 36, and a shaft 52 that is operatively 
coupled to the controller 40. As explained in further detail 
below, rotation of the shaft 52 is effective to operate the pump 
50 so as to circulate the fluid 16 between the interior of the 
vessel 12 and the application 14. A power Supply (not shown) 
provides power to the immersion circulator 32. The control 
housing 36 controls actuation of the shaft 52, as well as the 
rotational speed of the shaft 32, which may be set and/or 
displayed through the control interface 36b and display 36a. 
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4 
The exemplary pump 50 includes a pair of end pump cas 

ings or enclosures 60, 70 and an intermediate casing 80 
located between the end casings 60, 70. The end casings 60, 
70 have, in their respective interiors, a respective impeller 72, 
74 operatively coupled to and driven by the shaft 52. A tubular 
member 73 (FIG. 4) provides a spacing between the two 
impellers 72, 74 and is coupled to the shaft 52. Those of 
ordinary skill in the art will readily appreciate that the specific 
configuration and construction of the pump 50 is intended to 
be exemplary rather than limiting, insofar as variations 
thereof are contemplated. 
The end pump casing 60 and the intermediate casing 80 are 

generally closed casings defining respective volute chambers 
60a, 80a of the pump 50. The end pump casing 60 includes a 
first, bottom end plate 78 located at the bottom of the pump 
50, a second plate 79 disposed opposite the first plate 78, and 
a metallic band 82 bent (i.e., roll-formed) so as to define a 
sidewall of the end pump casing 60 and of the pump 50. The 
intermediate casing 80 includes the second plate 79, a third 
plate 83 disposed opposite the second plate 79, and a metallic 
band 85 bent (i.e., roll-formed) so as to define a sidewall of the 
intermediate pump casing 80 and another sidewall of the 
pump 50. The end pump casing 70 includes the third plate 83. 
a fourth, top end plate 86 disposed opposite the third plate 83. 
and a deflector or guard 88 disposed about the impeller 74. 
The metallic bands 83, 85 are formed from a suitably chosen 
metal. Such as stainless steel, or some other Suitably chosen 
material. The plates 78, 79.83, 86 and/or the deflector 88 may 
also be made from stainless steel or from some other suitably 
chosen metallic or non-metallic material. 
The bent shapes of the metallic bands 82, 85 are retained 

through engagement of one or more tabs and associated open 
ings (e.g., slots) located at the interface between the metallic 
bands 82, 85 and one or more of the plates 78,79, 83, 86 
adjacent the metallic bands 82,85. As used herein, the term 
“tab” and derivatives thereof refers to projecting elements 
that may be flat, plate-like structures, or alternatively, and 
without limitation, in the form of pins. In the illustrated 
embodiment, and also without limitation, each of the metallic 
bands 82, 85 has a respective plurality of tabs 82a, 85a 
extending from the top and bottom edges of the metallic 
bands 82,85. Each of the tabs 82a, 85a is received within one 
of a plurality of openings, such as slots 78a, 79a, 83a, 86a in 
the illustrated embodiment, forming part of the plates 78,79, 
83, 86. In alternative embodiments, the openings may take 
forms other than slots, such as holes or some other type of 
aperture, and still fall within the scope of the present disclo 
SUC. 

An exemplary construction of the pump 50, accordingly, 
contemplates bending the metallic bands 82, 85 into the 
desired shape, such as by roll-forming the metallic bands 82, 
85, and inserting the tabs 82a, 85a into respective ones of the 
slots 78a, 79a, 83a, 86a. The engagement of the tabs 82a, 85a 
with the slots 78a, 79a, 83a, 86a is effective to secure the 
location of the metallic bands 82, 85 relative to the plates 78, 
79, 83, 86 and is also effective to retain the bent shape of the 
metallic bands 82, 85 defining the respective sidewalls of 
pump casings 60 and 80. In one aspect of the exemplary 
formation of the pump casings 60, 80, the bent shape of each 
of the metallic bands 82, 85 is such that the longitudinal ends 
82b, 85b thereof contact one another and overlap one another 
by a predetermined distance “d as best seen in FIG. 4A. 

While FIGS. 1-4 and 4A, and the description thereof, refer 
to the metallic bands 82,85 having pluralities of tabs 82a, 85a 
and the plates 78, 79.83, 86 having respective pluralities of 
slots 78a, 79a, 83a, 86a, it is contemplated that an alternative 
embodiment may include tabs projecting from the plates 78, 
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79.83, 86 that are received in slots or other types of openings 
in the metallic bands 82,85. Likewise, while it is contem 
plated that the tabs 82a, 85a may be shaped differently from 
those shown in the figures and/or even project from Surfaces 
other than the top and bottom edges of the metallic bands 82, 
85. In addition, it is contemplated that one or both of the 
metallic bands 82, 85 may have a combination of tabs and 
openings (e.g., slots) that are interlocked with corresponding 
combinations of tabs and openings (e.g., slots) of the plates 
78, 79, 83, 86. 

With particular reference to FIG. 4, the exemplary deflec 
tor 88 defining end pump casing 70 is made of sheet metal, 
Such as stainless steel, that is bent in ways similar to the 
bending of metallic bands 82,85. The final, bent shape of the 
sheet metal is retained in ways also similar to those associated 
with the retaining of the bent shape of metallic bands 82,85. 
More specifically, the deflector 88 may also have one or more 
tabs 88a received within corresponding openings (e.g., slots) 
in one or both of the third and fourth plates 83, 86 that also 
form part of casing 70. It is contemplated, however, that the 
deflector 88 may instead or additionally have one or more 
openings (e.g., slots) receiving a corresponding number of 
tabs projecting from one or both of the plates 83, 86. 

Deflector 88 has a shape that is different from those of the 
metallic bands 82,85. Specifically, while the metallic bands 
82, 85 define completely closed respective sidewalls of the 
casings 60, 80, deflector 88 is a discontinuous structure defin 
ing a substantially open sidewall of the casing 70. In that 
regard, the sidewall defined by deflector 88 has three rela 
tively narrow portions 93a extending between the plates 83. 
86 that define3 relative wide openings 93b. In operation, the 
fluid 16 that is accelerated by the impeller 74 within the 
substantially open chamber defined by casing 70 is directed 
away from that chamber and forced to flow through one of the 
openings 93b. This forcing of the fluid 16 through the open 
ings 93b minimizes the turbulence of the fluid 16 flowing out 
of the pump 50 and back into the vessel 12. 

In another aspect of the exemplary pump 50, the same is 
Supported from housing 36 through a plurality of support rods 
95 that extend through respective holes in the plates 78, 79, 
83, 86 and are which are secured to the bottom surface of the 
first bottom end plate 78 through respective fasteners (e.g., 
bolts) 96. The shaft 52 is secured to a bottom surface of 
impeller 72 through another fastener (e.g., bolt) 97. Those of 
ordinary skill in the art will readily appreciate that this sup 
port configuration for pump 50 is intended to be illustrative 
rather than limiting, insofar as other configurations are con 
templated, so long as they provide a structural connection 
between the housing 36 and pump 50 that jointly define an 
integral unit for immersion circulator 32. 
An exemplary operation of the pump 50 includes rotation 

of the shaft 52 and the resulting rotation of the impellers 72, 
74 to which the shaft 52 is coupled. In this embodiment, the 
impellers 72, 74 rotate in the same direction and their respec 
tive orientations are the same i.e., their respective sets of 
Vanes are angled in the same direction. It is contemplated, 
however, that an alternative configuration of the pump 50 may 
be such that the vanes of the impellers 72.74 may be oriented 
in opposite directions. Accordingly, in the illustrated embodi 
ment, rotation of the impellers 72, 74 in the same direction is 
effective to draw fluid 16 from the interior of vessel 12 into the 
volute chamber 60a and also effective to expel fluid from 
within the interior of casing 70 back into the vessel 12. 
More specifically, and with particular reference to FIGS. 2 

and 4. rotation of the impeller 72 is effective to draw fluid 16 
from vessel 12 through an opening 50c defined through the 
first, bottom end plate 78. Fluid 16 thus flows into the interior 
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6 
of pump 50, filling the volute chamber 60a. Fluid 16 then 
flows out of volute chamber 60a through an outlet conduit 98 
that fluidly communicates the interior of volute chamber 60a 
with the application 14. The treated (e.g., heated) fluid 16 
flows to the application 14 and returns to the pump 50 (i.e., 
from application 14) through an inlet conduit 99 that is in fluid 
communication with volute suction chamber 80a. Rotation of 
impeller 74 then forces fluid 16 to flow from volute suction 
chamber 80a into the interior of casing 70 with which cham 
ber 80a fluidly communicates. Finally, fluid 16 flows from the 
interior of casing 70, through the openings 93b back into the 
vessel 12, thereby completing the cycle of flow of fluid 16. 

Referring now to FIGS. 5 and 6, another embodiment of a 
pump 150 is illustrated. For ease of explanation, like refer 
ence numerals in FIGS. 5 and 6 refer to similar features in 
FIGS. 1-4, the description of which may be referred to for an 
understanding of the features of pump 150 as well. Pump 150 
includes an end pump casing 160 defining a volute chamberin 
its interior and an intermediate casing 180 defining a Suction 
volute chamber in the interior thereof. The casings 160 and 
180 are respectively similar, in shape and function, to the 
casings 60 and 80 of the pump 50 of FIGS. 1-4 and 4A. 

Rather than being formed from a bent (i.e., roll-formed) 
metallic band, each of the casings 160 and 180 is made of a 
stacked plurality of preformed (e.g., stamped) volute-shaped 
closed metallic elements 160c. 180c. In that regard, each of 
the metallic elements 160c, 180c is formed so as to include 
respective holes to receive one of the support rods 95 there 
through, as well as a protruding portion 160f 180fproviding 
a respective interface with the inlet conduit 98 and with the 
outlet conduit 99. When stacked and joined to one another, the 
metallic elements 160c. 180c define respective volute cham 
bers in the interior of the pump casings 160, 180, similar in 
shape and function to the volute chambers 60a, 80a of the 
embodiment of FIGS. 1-4 and 4A. 

Referring now to both of the embodiments shown in FIGS. 
1-6, the unique construction of the pumps in those embodi 
ments, as well as the materials from which they are made, 
allow exposure of the pumps 50, 150 to high fluid tempera 
tures. More specifically, the pumps 50, 150 are made at least 
Substantially of metal and are free of elastomeric Seals (e.g., 
O-rings), which eliminates the concern for the limited 
lifespan of immersion circulator pumps that have seals of that 
type exposed to relative hot running fluids. 

While the embodiments of FIGS. 1-6 show respective 
pumps 50, 150 each having two impellers 72, 74, those of 
ordinary skill in the art will readily appreciate that the mate 
rials and construction disclosed herein are similarly appli 
cable to pumps of different types (e.g., single stage, multi 
stage, push-pull) having any number of impellers. In addition, 
the materials and construction disclosed herein are also appli 
cable to pumps forming part of other devices different from 
immersion-type devices, in laboratory-type settings or other 
industries. 

While the present invention has been illustrated by a 
description of various embodiments and while these embodi 
ments have been described in considerable detail, it is not the 
intention of the Applicant to restrict or in any way limit the 
Scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those 
skilled in the art. The invention in its broader aspects is 
therefore not limited to the specific details, representative 
apparatus and method, and illustrative example shown and 
described. Accordingly, departures may be made from Such 
details without departing from the spirit or scope of Appli 
cant’s general inventive concept. 
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What is claimed is: 
1. A pump forming part of an immersion circulator config 

ured for use in a circulating bath containing a working fluid, 
said pump comprising: 

a plurality of pump casings including: 
a first metallic band defining a sidewall of one of said 
pump casings and having at least one tab projecting 
from a surface of said metallic band or at least one 
opening, and 

first and second plates disposed opposite one another, 
with said metallic band being disposed there between, 
and with said first and second plates and said first 
metallic band jointly defining a first chamber of said 
pump which is configured to be filled with the work 
ing fluid when the pump is immersed in the working 
fluid, wherein at least one of said first or second plates 
includes at least one tab or at least one opening respec 
tively cooperating with said at least one opening or 
said at least one tab of said metallic band so as to 
retain a formed shape of said metallic band defining 
said pump casing: 

a second metallic band partially defining a second cham 
ber of said pump; and 

a third metallic band defining a third chamber of said 
pump with said third chamber being disposed 
between said first and second chambers and with a 
bent shape of said third metallic band being retained 
through engagement of at least one tab and at least one 
opening at an interface between said third metallic 
band and said first or second plate: 

a first impeller disposed within said first chamber; and 
a second impeller disposed within said second chamber. 
2. The pump of claim 1, wherein said first chamber is a 

volute chamber. 
3. The pump of claim 1, wherein said first metallic band has 

a length dimension and a pair of opposed longitudinal ends, 
said longitudinal ends being in a contacting relationship with 
and overlapping one another. 
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4. The pump of claim 1, wherein said first metallic band is 

formed from rolled sheet metal. 
5. The pump of claim 4, wherein said first metallic band is 

formed from stainless steel. 
6. The pump of claim 1, further comprising: 
a first conduit in fluid communication with said first cham 

ber for directing fluid between said first chamber and a 
location away from said pump; and 

a second conduit in fluid communication with said third 
chamber for directing fluid between said third chamber 
and the location away from said pump. 

7. The pump of claim 6, wherein one of said first or second 
impellers is configured to rotate so as to draw fluid into said 
first chamber, and the other of said first or second impellers is 
configured to rotate so as to expel fluid away from said second 
and third chambers. 

8. The pump of claim 7, wherein the first and second 
impellers are configured to rotate in the same direction. 

9. The pump of claim 1, wherein said third chamber defines 
a suction chamber of said pump. 

10. The pump of claim 1, wherein said second metallic 
band defines a deflector of said pump, said deflector config 
ured to control the direction of flow of the working fluid 
flowing from said second chamber. 

11. A circulating bath comprising: 
the immersion circulator of claim 10; and 
a fluid container supporting said immersion circulator and 

configured to contain fluid circulated by said immersion 
circulator. 

12. The pump of claim 1, wherein said pump is free of 
elastomeric seals exposed to the fluid when said pump is 
immersed therein and said first impeller is rotating. 

13. An immersion circulator comprising: 
the pump of claim 1, 
a control housing having a controller; and 
a shaft operatively coupled to said controller and config 

ured to drive said first impeller, said controller control 
ling rotation of said shaft. 
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